Summary. Plasma thyroxine (T 4 ) and triiodothyronine (T 3 ) levels were measured in 7 pregnant ewes and their 9 chronically cannulated foetuses during the last 37 days of gestation and the first 5 days after parturition. The highest plasma T 4 and T 3 levels were measured in lambs during the hours following parturition.
7 pregnant ewes and their 9 chronically cannulated foetuses during the last 37 days of gestation and the first 5 days after parturition. The highest plasma T 4 and T 3 levels were measured in lambs during the hours following parturition.
In 7 chronically cannulated 139-day old foetal lambs, the intravenous injection of ovine thyrotropin (oTSH ; 7 mU per foetus) induced a significantly more intense increase in plasma T 4 and T 3 levels than that observed after the same dose of oTSH in seven 130-day old foetuses.
In newborn lambs, the increase in plasma T 4 levels after oTSH injection (3.5 mU per kg body weight) was not different in 8-hour old and 36-hour old animals, but was more intense at 120 h after birth than at 8 or 36 h after birth. The rise in plasma T 3 levels after oTSH increased with age at 8, 36 and 120 h following birth.
Plasma T 4 and T 3 measurements made in the same lambs before and after birth confirmed the fragmentary values obtained in foetal and newborn lambs in other previous studies. The rise in plasma iodothyronine levels after TSH injection in lambs increased at the end of gestation and the beginning of neonatal life, except during the first hours after delivery when these levels were high.
Introduction.
Studies performed in lambs during the perinatal period suggest that the high plasma iodothyronine levels measured in newborn ovines (Nathanielsz, 1969 ; Davicco, Vigouroux and Barlet, 1980) can be related to several causes : (i) increased thyroid gland secretion of thyroxine (T 4 ) and triiodothyronine (T3) (Slebodzinski, 1972 ; Klein, Oddie and Fisher, 1980) , (ii) increased hepatic conversion of T 4 to T 3 in the newborn compared to the foetus (Wu et al., 1978) . The increased T 4 secretion observed in the early hours after birth was initially attributed to a thyrotropin (TSH) surge (Fisher et al., 1977) ; however, serum TSH concentrations are similar before and after birth in lambs , and the T 4 response to thyroliberin-stimulated TSH release is greater in newborn lambs than in foetuses . Thus, these latter experiments suggest increased thyroid gland sensitivity to TSH in the newborn (Klein, Oddie and Fisher, 1980 Analysis. &horbar; Plasma total T 4 and T 3 concentrations were measured by radioimmunoassay using T 3 (Trik) and total T 4 (Tetrak) radioimmunoassay kits from the « Commissariat à I'Energie atomique » (Gif-sur-Yvette, France). Plasma samples of 100 u1 and 10 ul were used for T 4 and T 3 determinations, respectively.
In our experimental conditions, reproducibility was 2 p. 100 for the T 4 assay and sensitivity was 2 ng/ml of plasma. For the T 3 assay, reproducibility was 3 p. 100 and sensitivity was 15 pg/ml of plasma. No significant interaction with other iodothyronines or iodotyrosines was observed in any assay.
The results were expressed as the mean ± SEM. Student's t-test or variance analysis was used for statistical comparison.
Results.
During the last 36 days of gestation, the mean plasma T 4 level was higher in foetuses (8.3 ± 0.4 ug/d)) than in ewes (5.0 ± 0.3 ug/d) ; P < 0.01). In lambs, plasma T 4 levels increased from 5.4 ± 2.5 ug/d) 4 days before term to 11.1 ± 0.6ug/d) (P < 0.05) 2 days later, decreased to 8.0 ± 0.6 ug/d) (P < 0.05) 1 day before parturition, rose to 14.4 ± 0.4 tLg/dl (P < 0.01) 6 h after birth, decreased to 7.8 ± 0.8 J .19/dl (P < 0.01) 48 h after birth and then remained stable until 120 h (8.1 ::t 1.3 ug/d)). In ewes, the plasma T 4 levels were unchanged between day 37 before parturition (7.0 ± 1.0 gg/di) and day 5 after parturition (8.1 ± 1.3ug/dt). Thus, during the first 5 days after birth, the mean plasma T 4 level was still higher in newborn lambs (10.3 ± 0.8 JlQ /dU than in their dams (5.7 ± 0.5 ug/d) : P < 0.01) ( fig. 1 ).
Between days -37 and -1 before parturition, the mean plasma T 3 level was higher in ewes (150 ± 8 ng/dU than in foetuses (95 ± 9 ng/d!) ; P < 0.01), but during the first 5 days after delivery the mean plasma T 3 level was higher in lambs (328 ::t 16 ng/dU than in dams (185 ± 12 ng/dl ; P < 0.01). Plasma T 3 levels increased progressively in lambs between days -37 (53 ± 8 ng/dl) and -6 (106 ± 13 ng/dl) before parturition. A marked rise occurred before birth (from -4 to -1 days) with levels around 360 ng/dl. Plasma T 3 levels then decreased to 249 ± 61 ng/dl on day 5 after parturition ( fig. 1) . In pregnant ewes, the highest plasma T 3 levels were measured on days -23 and -16 before parturition (237 ± 21 ng/dl and 223 ± 18 ng/dl, respectively). In these ewes plasma T 3 levels increased from 119+3 3 ng/dl 48 h before lambing to 205 ± 8 ng/dl 6 h after lambing (P < 0.01) and remained stable until day 5 after parturition (186 ± 12 ng/dl) ( fig. 1) .
During the 48 h following injection, no significant variation in plasma T 4 and T 3 levels was observed in the 7 foetuses injected with oTSH (7 mU per foetus) on day 130 of gestation. In the 7 foetuses injected with the same dose of oTSH on day 139 of gestation, a 3.5-fold increase in plasma T 4 levels was observed 3 h after the injection. Significantly elevated T 4 levels were found in these treated 139-day old foetuses from 45 min to 48 h after the injection ; a 2-fold increase in plasma T 3 levels, which persisted for 6 h, occurred 2 h after oTSH injection. . In the 9 foetuses used in the present experiment, born at term on days 144 to 147 of gestation, plasma T 4 concentration did not vary significantly between day 36 before parturition and the time of parturition ( fig. 1) .
The low serum T 3 in the sheep foetus during days 85 to 140 of gestation is due to a high metabolic clearance rate and decreased production of T 4 by monodeiodination (Chopra, Sack and Fisher, 1975) . Studies in ovine euthyroid maternel-foetal pairs have shown nearly total placental impermeability to labelled T 4 or labelled T 3 in both directions ; absolute placental T 3 transfer was 2 fi g per day and less than 1.2 p,g per day in the maternal to foetal and foetal to maternal directions, respectively (Dussault et al., 1972) . The rise in plasma T 3 levels occurring in foetal plasma during the last 4 days of gestation might result from the stimulation of T 4 -0 deiodination induced by the cortisol rise which precedes delivery (Mathur et al., 1980) . In newborn lambs delivered at a low temperature, plasma T 3 levels increased sharply after birth ; this increase does not appear in lambs delivered in a waterbath at 38 O C (Fisher et al., 1977) . The relatively high external temperature (20 I C) at which the lambs used in this experiment were born and kept during the first week of postnatal life, might explain why there was only a slight increase in foetal plasma T 3 levels during the hours following delivery ( fig. 1) .
The plasma TSH level measured in foetal lambs during the last 20 days of gestation was 3.2 ng/mi), i.e. 6.4 mU/dl (Hopkins, Wallace and Thorburn, 1975) . We can thus assume that our treated foetuses were injected with a physiological dose of oTSH (7 mU per foetus). Such a dose of oTSH injected into foetuses had no effect on maternal thyroxinemia or triiodothyroninemia. As already demonstrated (Fisher et al., 1977) , iodinated bovine TSH does not cross the ovine placenta. When TSH-releasing hormone (TSH-RH) (50 R g) was injected into chronically catheterized sheep foetuses between days 113 and 144 of gestation, no effect was observed on plasma T 3 and T 4 levels in 113 to 130-day old foetuses, while in 144-day old foetuses, plasma T 3 increased from 37 ng/dl to 90 ng/dl in 120 min (Wallace et al., 1979) .
In three 1 to 6-day old lambs, plasma T 4 concentration increased between 60
and 120 min after TSH-RH injection ; the 6-day old lamb, but not the 1 or 2-day old animal, showed a consistent increase in plasma T 3 concentration in response to TSH-RH injection (Wallace et al., 1979) . In our experiment, oTSH injection significantly increased plasma T 4 and T 3 levels in each group of newborn lambs ( fig. 3 ; table 2 ).
The iodothyronine level in the blood represents the ratio of iodothyronine secretion to its metabolic clearance rate. In foetal lambs, T 4 utilization increased from 0.33 gg per hour per kg of body weight to 0.73 gg per hour per kg of body weight between days 111 and 139 of gestation , while in newborn lambs it decreased from 0.6 ± 0.08 J l9 per hour per kg of body weight to 0.2 ± 0.04 ug per hour per kg of body weight between days 3 to 4 and 10 to 11 of postnatal life (Nathanielsz, 1970) . Thus, the increasing effect of TSH on plasma T 4 levels between days 130 and 139 of gestation would result from increased thyroid T 4 secretion. In newborn lambs, the maximal increase in plasma T 4 levels occurred in 5-day old animals ( fig. 3 ). This could also partly result from decreased T 4 utilization in these animals. The metabolic clearance rate for T 3 was 40 ± 5 I per m 2 per day in 7-day old lambs (Klein, Oddie and Fisher, 1980) , significantly less than in 95 to 140-day old foetuses where it was 80.2 ± 8.9 I per m 2 per day (Chopra, Sack and Fisher, 1975 
